SINCE the time of Lister, surgeons have been interested in the relationship between bacterial contamination of the air and postoperative wound sepsis. Despite this long interest, there is even today a paucity of quantitative data regarding the relationship of bacterial air contamination in the operating theatre to the frequency of postoperative infection of clean wounds. 5 Without such data there is no means of judging the level of bacterial air contamination that is safe in an operating room. This is necessary if we are ever to ascertain the merits of various means of controlling the numbers of bacteria in the air.
This paper correlates air-borne bacterial contamination and the frequencies of postoperative wound infections in the Barnes Hospital during 24 months.
Methods
During October 1958, we began a study of bacterial contamination in the operating room area. Between October 1958, and March 1959, methods were standardized for bacteriophage typing of staphylococci, and for sampling of the floors, personnel, and the atmospheric air. Five methods of air sampling were tested. These included fallout plates, sieve samplers, the all glass impinger, the Andersen sampler and the Fort Detrick slit sampler.
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Since March 1959, two test operating rooms have been studied intensively. These operating rooms are somewhat dissimilar both in design and use. Room A is located in a recently modernized portion of the operating room suite and is used by the general surgical and gynecological residents. The air to this room is furnished from a large central air-conditioning unit which also supplies four other rooms; this air is not recirculated. The outside air is obtained from the fourth floor level and is filtered through an electrostatic precipitator before it is passed over coils cooled by chilled water. During this study no changes have been made in this air-conditioning system. Room B is of older design than room A. It is used by senior general surgeons and also by the resident staff for most of the emergency operations performed at night. The air-conditioning system in this room was altered during the study to provide increasingly more efficient air filtration with and without recirculation of the air.
Samples Table 2 describes the frequency with which infection follows inguinal herniorraphy at the Barnes Hospital. wounds in operating rooms, reliance upon this bacteria eliminating equipment is so great that in some institutions operating room regulations have become less strict and antiseptic and aseptic technics have been relaxed. Surgeons at the Barnes Hospital have all but ignored suggestions that air contamination might be a factor in the cause of infection in the postoperative wound. With the exception of the air-conditioners involved in this study, air conditioning has been used solely for the comfort of the patient and the personnel. During the colder months of the year, the air-conditioners are usually turned off and no artificial circulation of the air is provided. Despite this lack of regard for air contamination by bacteria, no epidemics of infection have occurred. The frequency of in-hospital wound infection following uncomplicated inguinal herniorraphy has averaged 0.94 per cent and has not varied significantly year by year for the past nine years.
Because few quantitative determinations of air contamination in surgical operating rooms have been made, 2-4' 7 it is impossible at present to obtain any notion of the degree of bacterial contamination which exists or has existed in surgical centers throughout the world. For this reason, all measurements of bacterial air contamination in this study have been made with equipment which has been extensively tested and described, and which is available and easily used for comparisons at other surgical centers.
Bacterial Our experiences have led us to the conclusion that, at least in the Barnes Hospital for the past 24 months, wound infection attributable to air contamination has been an unimportant factor in the over-all problem of postoperative sepsis. While further reduction in bacterial contamination of the air might effect some further improvement in the incidence of wound infection following clean operations, it is unrealistic to expect any significant effects on the incidence of wound infections following contaminated or potentially contaminated operations.
Unless exceedingly dirty conditions prevail, the solution to the problems of wound sepsis rests upon perfection of aseptic operative technic, and not upon sterilizing the air with filters or other devices any more than it rested upon steriliziation of the air with phenol mist. Until this has been achieved, the surgeon has no right to blame hospital administrators or to curse unseen forces in the air for the wound infections of his patients. However, hospital administrators should see that the maximum effect has been achieved from perfection of housekeeping and isolation technics before resorting to complicated and expensive devices to reduce bacterial air contamination. By the simple expedients of vacuum washing of operating theatre floors, the reduction of floating lint, and simple filtration of the air, the number of air-borne bacterial particles has been so reduced that on the average only one staphylococcus falls upon a settling plate each 28 hours. Absolute reliance upon physical devices to rid the environment of bacteria becomes extremely dangerous because these devices do fail for mechanical or other reasons.
No matter what technics are used in an institution in the attempted elimination of postoperative sepsis, the results should be checked by quantitative estimates of air contamination and by up-to-date analyses of the postoperative wound infection rate. From these data the safe limits of bacterial contamination in the air of operating rooms may ultimately be determined.
Eventually better ways must be found of preventing wound infections in patients whose wounds are grossly contaminated and to prevent contamination of the wound during operations performed on potentially contaminated organs.
